Given the older adolescent age range of the sample of hockey players, their status study as late, average or early maturing based on percentage of predicted mature height attained at the time of the study was not classified. In a study of youth American football players 9-14 years of age, the concordance between classification as late, average or early maturing on the basis of Fels SAs and percentage of predicted mature height attained at the time of the study was moderate (Malina et al., 2007b) . Of interest, players discordant for maturity status by the two methods differed in midparent height and percentage of predicted mature height, but did not differ in predicted mature height. Beunen et al. (1997) proposed another method to predict adult stature (Beunen-Malina method) using five predictors (chronological age, stature, sitting height, subscapular skinfold and triceps skinfold) in adolescent boys 13-16 years of age. The method does not require midparent stature which may be difficult to obtain. The use of predictor variables take into consideration the differential timing of the adolescent spurt in body segments and changes in subcutaneous fat that occur during adolescence. The BeunenMalina method for predicting mature stature was recently validated on longitudinal data from the Madeira Growth Study (Beunen et al., 2007) . Correlations between measured and predicted mature height for each cohort (13, 14, 15, 16 years) ranged between 0.66 and 0.83. Average measurement of errors varied from -1.0 cm and +2.5 cm, and the residual standard deviation (measurement error) was between 3.5 and 5.0 cm.
Other methods for predicting mature height use SA as one of the predictors. The method complementary to that of Khamis & Roche (1994) for the Fels longitudinal sample is that of Khamis & Guo (1993) which included Fels SA among the predictors of mature height. When both methods, i.e., without and with SA among the predictors, were applied to 87 soccer players 11-12 years, predicted mature height did not differ substantially in the total sample (Coelho e Silva et al., 2005b) . When applied to players at the extremes of height, i.e., the 8 shortest and 8 tallest players in the sample, predicted mature heights with and without SA also did not differ. However, when applied to players at the extremes of skeletal maturity, i.e., 8 least and 8 most skeletally mature players in the 11-12 year old sample, predicted mature height without SA in the equation was significantly shorter in the least mature players and taller in the most mature players compared to height predicted with SA in the equation (Figueiredo et al., under review) . Hence, across a spectrum of size and maturity status, predicting mature height with or without SA among the predictors gives similar means; however, at the extremes of maturity status, the protocols differ, which may have implications for studies using percentage predicted mature height.
INTEGRATIO N O F RESULTS O F THE THREE STUDIES
At the beginning of this chapter, the following question was raised: do different methods of assessing biological maturation during childhood and adolescence provide a similar indication of maturity status? The answer, in general, is yes. This was especially apparent in a longitudinal sample of 177 Polish boys followed from late childhood through adolescence. Ages at attaining 18 indicators of maturity status (ages at attaining peak velocity of growth in height, trunk height, leg length and weight; 80%. 90%, 95% and 99% of mature height; stages 2 and 4 of pubic hair and genital development; skeletal maturity (TW2) scores for 11 through 15 years of age; and take off (initiation) of the growth spurt in height were submitted to a principal components analysis. The results indicated two components; the first was a general maturity factor which accounted for 77% of the variance, while the second, which accounted for 12% of the variance, suggested a factor related to skeletal maturation during pre-or early-adolescence (Bielicki et al., 1984) .
The ages of the young soccer and roller hockey players in the three studies span early through late adolescence. The first study confirmed a tendency of soccer players 11-14 years of age to overestimate early stages and to underestimate later stages of pubic hair. Although there was some variation between competitive age groups (11-12 and 13-14 years), self-assessment tended to be a valid indicator to evaluate differences in body size among boys of contrasting maturity status. The gradient in body size by stage of pubic hair was PH3>PH2>PH1 and was the same using clinical-or self-assessment.
The second study showed that SAs based on the Fels and TW3 methods were not equivalent in adolescent soccer players. The results reflected in part real inter-individual differences as well as methodological differences. Although variation in skeletal maturity status within a two year competitive age group was considerable, there was reasonable concordance between classifications of players as late, on time and early in maturity status based on the two methods of assessment.
The study of late adolescent hockey players indicated that the Khamis & Roche (1994) protocol for the prediction of mature (adult) height without an estimate of SA had reasonable validity. As such it merits further study as a non-invasive estimate of biological maturity status in adolescent athletes. In boys the association between biological maturation and various anthropometric characteristics is most striking up to about 16 years of age. Motor skill and physical fitness tend to be optimized during adolescence, especially strength and power, which depend in part on fat-free mass (FFM). The onset and termination of adolescence, however, vary considerably among boys, and this may confound the relationship between maturity status and motor performance.
Biologically more mature boys often achieve better performance results and are commonly included among young athletes in baseball, football, soccer, swimming, tennis, and ice hockey (Beunen et al., 1997) . However, performance differences among boys of contrasting maturity status within specific age groups are somewhat reduced. This may be related to three factors: the nature of the biological maturation variables and errors of assessment; the specificity of tests used to evaluate motor performance, which may be related to sport modality and may be influenced by training and learning; and the use of mean comparisons which limits appreciation of variability among individuals.
This study evaluates different methods of maturity assessment in young soccer players in an attempt to identify the best combination of indicators that can differentiate among individuals of contrasting maturity status during adolescence. It also considers the association between morphological and maturational characteristics, and muscular strength to estimate variation associated with maturity status.
METHO DS
The sample included 71 boys, 13 to 16 years of age, who attended one of Portuguese top soccer clubs located in the Lisbon metropolitan area. Time spent in sport-specific training was, on average, 8 hours/week, which is less than one-half of the amount of time spent on training in elite sport schools in other countries, about 18-30h/week plus a specific number of days at sport camps (Malina et al., 1997) .
Anthropometric dimensions were obtained following the protocol in Fragoso and Vieira (2000) . The dimensions included measures of overall body size (weight and height, the body mass index [BMI] was calculated), segment lengths (sitting height, arm length, leg length), skeletal breadths (biacromial, biiliocristal, biepicondylar humerus and femur, stylion ulna), skinfolds (biceps, triceps, subscapular, iliac crest, abdominal, thoracic, axillary, thigh, medial calf), and girths (relaxed and tensed [flexed] arm, forearm, thigh, calf). Strength was measured with three tests, the contra movement jump, maximal leg strength and handgrip strength. Handgrip strength was used as the primary strength variable for detailed analysis.
Measures of maturity status included skeletal age and stages of sexual development. Skeletal age of left hand and wrist was assessed by an experienced rater blinded to the chronological age (CA) of the subjects. Thirteen bones were rated with the Tanner-Whitehouse III Method (TW3). The TW is the method of choice in most growth studies (Gilli, 1996) . Sexual maturity status was self-evaluated on the basis of five stages of pubic hair [P1-P5] and genital [G1-G5] development) using the criteria of Tanner (1962). Age of voice was obtained prospectively according to the proposed criteria of Cameron (personal communication). Permission from parents and from the boys (self assent) were obtained before data collection.
Descriptive statistics were calculated for the total sample and single year age groups. The data was examined for collinearity and nonparametric correlations between indicators of maturity were done. Principal component analysis of the three indicators of sexual maturity was used to derive a maturation index based on the factor score. The subjects were then divided into three sexual maturity categories (SMC): initial stages (IS), median stages (MS), and last stages (LS) of sexual maturation. IS and LS had factor scores that were, respectively, less or more than 0.5 standard deviations from the mean.
A multiple nonparametric comparison test (Kruskal-Wallis) involving rank orders and an ANOVA and SCHEFFE techniques were used to test differences in handgrip strength among the three maturity groups. A linear model was developed for handgrip strength and maturity category to examine the influence of morphological and maturity variables on strength. The probabilities of F for entrance and removal of the variables were of 0.05 and 0.10 for all variables. The analyses were carried out with SPSS 11.5 software for Windows. Table 2 . Most of the subjects studied presented a slightly advanced biological age (SA) compared to CA.
RESULTS
The variables presented in Table 2 were used in the regression and were selected after the intercorrelations and dimensionality of anthropometric, SA and sexual maturity were analysed. Mean SA is very similar to CA in 13 and 14 year old boys, and then is in advance of CA among 15 year old boys until 15 years. Among 16 year old boys, SA and CA are about equal as boys approached skeletal maturity or were already skeletally mature. As expected, height increases between age groups from 13 to 15 years, and then is about identical in 15 and 16 year old boys. Upper leg length and stylion-ulnar, biepicondylar femur and maleolar breadths do not differ significantly between 13 and 16 years. The same is true for the thigh, calf and axillary skinfold thicknesses. In general, trunk breadths, especially biacromial breadth, and arm and thigh girth increase with age. Table 3 summarizes the distribution of stages of sexual maturity in the total sample of boys. There is variation among maturity indicators, but the majority of boys are in stages comprised between 3 and 5. Box plots ( Figure  1) show the relationship between bone age and the three indicators of sexual maturity. Almost the entire sample has subjects within level four and five for pubic hair, in level three for voice stage, which means that these subjects have voice alterations for less than two years, and is between level three and four of genital development. At level three of voice and genital stage bone age vary between 10 to 16 years although quite symmetrically on both directions of the mean when speaking about voice stage. The variability of bone age considering the different stages of development of pubic hair is smaller than the one observed for the previous described sexual characteristics. Davidson & Sloboda, 1998) . Talent selection and identification, therefore, become important determinants of success in sport. They have been defined as the prediction of future performance of for example young tennis players or the identification of young players that will achieve success at national or international levels (MacCurdy, 2006) . In tennis, there are many aspects that must be well developed to become a professional player. These components are physiological, physical, psychological, technical, and tactical (MacCurdy, 2006) . According to MacCurdy (2006) , physiological components are considered to be defined by height, weight as well as other anthropometric elements with physical aspects (e.g., running, jumping, agility, and power).
Psychological components are defined by levels of self-confidence, self-esteem, personality and motivation. Technical and tactical skills, however, are probably the most important aspects. Technique is important for being able to execute the correct moves with a minimum of error, whereas tactics refer to the ability to make rapid and correct decisions as play unfolds (MacCurdy, 2006) . As might be expected, all of these aspects are better developed in talented as opposed to average tennis players although they must be further developed during youth and adolescence in order for talented players to advance to level of professional. While recognizing the relative importance of the psychological, technical, and tactical components of the skill, this review will concentrate on the physical attributes of a tennis player.
Tennis is an intermittent anaerobic sport, involving quick stops and starts, with an aerobic recovery phase (Fernandez, Mendez-Villanueva & Pluim, 2006) . Research with regard to the physical development of young talented tennis players is not extensive. However, it is of relevance to know which aspects are important to become an elite senior player and how these aspects develop through the years from junior to senior elite player. Kovacs (2007) , however, proposes that three general physical skills (anaerobic, aerobic and auxillary), and their constituent subcomponents, are important for tennis performance (figure 1). The anaerobic components include speed, agility, strength, power and muscular endurance. Speed refers to the running speed on court and off court and tennis specific speed (Kovacs, 2006) . For a tennis player it is important to reach high velocity during the first meters of the sprint to the ball. Agility is the way of moving on the tennis court, for example, sprinting with changes of direction. In tennis you need to be able to change direction quickly to get to the ball (Kovacs, 2006) . Thus, speed and agility are the ability to move around the court quickly and smoothly to position for a shot (Roetert, Piorkowski, Woods & Brown, 1995) . Strength of the body parts and the power of the body are also anaerobic components and therefore also part of this review. Strength is the amount of weight you can lift or handle at any one time (Roetert et al., 1995) . Strength is important for hitting the ball hard, however, also necessary for preventing injuries (Kovacs, 2006) . Power is the amount of work one can perform in a given period (Roetert et al., 1995) . Power is necessary for al the explosive movements that a player makes on the court (Kovacs, 2006) . Muscular endurance is the number of times a muscle can lift a weight or how long muscles can hold an amount of weight (Roetert et al., 1995) . Strokes in tennis could be very long, thus requiring good muscular endurance for hitting the ball hard constantly.
The aspects of the aerobic component are muscular and aerobic endurance. Muscular endurance, as mentioned earlier, is the number of times a muscle can lift a weight or how long muscles can hold an amount of weight (Roetert et al., 1995) . In a tennis context, this is important for prolonged rallies later in the match. Aerobic endurance, on the other hand, refers to the ability to take in, transport and use oxygen (Roetert et al., 1995) . In a study by Banzer, Thiel, Rosenhagen & Vogt (2008) it was found that VO2max is a good indicator for the performance of a tennis player. VO2max is the highest rate at which a player can consume oxygen during exercise, which reflects the aerobic fitness of a player. The higher the VO2max of the player was the higher the rank of the player on the world ranking list was (Armstrong, Welsman & Winsley, 1996) . Thus for aerobic capacity, the VO2max is one of the outcome variables. The third physical component is termed auxillary. This component includes body awareness, dynamic balance, flexibility, reaction time and anticipation. The ability to recognize different parts of one's own body, and their relative positions is called body awareness. It is essential for performing smooth, coordinated movements, and must be well-developed in tennis Dynamic balance is necessary for tennis players, because they have to sprint, followed by quickly standing still to play a ball and they have to be in balance all the time. Flexibility is the motion that is available at a joint (Roetert et al., 1995) . Flexibility is important for protecting against injuries (Chandler, Kibler, Stracener, Ziegler & Pace, 1992) . Reaction time is needed for being able to react quickly on fast services or fast returns or strokes. Because of the interaction between the players on both sides of the net, anticipation of what the other players is going to do is an important aspect to develop.
Another study was found that tried to identify the normative scores for tennis talents (Roetert et al., 1995) . In the study of Roetert, Garret & Brown (1992) it was found that physical performances are strongly related to ranking. The better the physical performance, the higher the ranking was. The aim of this review is to give an inside in the state of the art about development of physical performances in young talented tennis players.
Secondary aims of this review are to investigate if differences exist between the development of boys and girls in this area and if differences exist between elite and sub-elite tennis players.
METHO DS
The limiting terms of the study were that the age of the population that has been studied in the articles were between 6-30 years. Articles with players in the age 6-18 years were preferred, although, articles with players aged between 18 and 30 years old were also allowed. The elite tennis players in this review are players that compete at an international or national level and the sub-elite tennis players are players that compete at a regional level. The non-elite players are players that are not better than the average tennis player. Only English written articles were included and all research designs were included. The searches were conducted using three common academic search engines: PubMed, LiveTrix and Google Scholar. There were no restrictions on publication dates of the articles. Search terms were based on the components for performance detailed by Kovacs (2007) as well as terms commonly associated with the game of tennis and with tennis players. Thus, the search terms used were tennis, racquet sport, talents, elite, adolescence, youth, performance, development, anaerobic, aerobic, physiological, physical, endurance, agility, speed, power, strength, muscular, flexibility, dynamic balance, body awareness, reaction time, anticipation, field test and on-court. Combinations of these search terms were also used. The reference sections of the articles identified via the search terms were also used to identify potentially relevant sources that may have been omitted in the initial search. The selection criteria for the articles used in this review were based upon the article title and the abstract of the article.
RESULTS
The search terms returned a total of 60 articles of which 17 were used for the components anaerobic, aerobic and auxillary. Of the 60 articles, 43 were excluded because these studies did not measure physical components that are in line with the interest of this review. Several articles included more than one component, and therefore all are included in the current review. For the anaerobic components, seven articles were found. The search for aerobic component produced 13 articles and for the auxillary component six articles were found. In the article of Kovacs, Pritchett, Wickwire, Green & Bishop (2007) age of the tested tennis players is not given, however since the players are college males, the assumption is that these males are between 18 and 22 years old.
Anaerobic component a) Speed
For the sub-component speed, three articles were found. Speed in earlier tennis research was measured with over 5 metres, 10 metres and over 20 metres (Berg, Coetzee & Pienaar, 2006; Kovacs et al., 2007; Kraemer et al., 2003) . These tests were simple sprints. Table 1 shows the results (see appendix). In the study of Berg et al. (2006) , they compared early, middle and late maturation girls with each other. The late maturation group were the fastest on the 5 meter and 10 meter sprint. The second best were the early maturation group and than the middle maturation group. The studies of Kovacs (2007) and Kraemer et al. (2003) did not compare different groups of age. Furthermore, these studies could not be compared with each other because one study measured males and the other measured females. Males were faster than females on the speed tests.
b) Agility
A total of five articles were found that measured the agility sub-component however the tests that were used differed from each other. Berg et al. (2006) used the AIS test for agility (the AIS test was not explained in the article). Kovacs et al. (2007) used the spider test to measure the agility. With the spider test, a player picks up five tennis balls and places them in a rectangle behind the center of the baseline. The balls are located on the crossing of the single sideline with baseline, on the crossing of the service line and single sideline cross, and on the split of the service line with the middle service line. The total distance is not known from the article.
Kraemer et al. (2003) used a lateral agility test using regulation-sized tennis racquets modified from the USTA agility test protocol (United States Tennis Association, 1998). In this test, a tennis player has to move form the middle of the field 4.12 m to the forehand side, move back to the middle and then move to her backhand side.. The time it takes to execute this twice is the score. For further explanation of the test see Kraemer et al. (2003) . Roetert et al. (1992) also used the spider test (see above) and the hexagon test. The hexagon test is a test on the tennis court at which a hexagon is drawn with angles of 120 degrees and 24 inches (0.61 metre) per side. The player stands in the middle and jumps over a side of the hexagon and jumps back into it in a clockwise manner. The time this takes would be the score. Roetert et al. (1995) used the spider test, hexagon test and the lateral agility test to measure the agility The results of the articles are shown in table 1 (see appendix).
The AIS test could not be compared with other research, because no other articles using this test were revealed by the search. For the spider test, it was found that players got faster with increasing age. Only elite players were measured and males are faster than females across all age categories (12, 14 and 16 years). For the lateral agility test, at the age of 12 there are no differences in speed between the females and males. Looking at the age of 14 and 16, it was found that the males are faster. Again only elite players were measured. The hexagon test showed that males are faster at the age of 12 and 14, however, females are faster at the age of 16 years. Also with this test there only elite were players measured.
c) Strength
For the sub-component strength, eight articles were found in which strength is measured in different ways (Bencke et al., 2002; Berg et al., 2006; Bloomfield, Blanksby, Beard, Ackland & Elliot, 1984; Kovacs et al., 2007; Kraemer et al., 2003; Perry, Wang, Feldman, Ruth & Signotile, 2004; Roetert et al., 1992; Roetert et al., 1995) . Grip strength, arm flexion, arm extension, thigh flexion and leg extension were the measurements. Grip strength was measured with a hand grip dynamometer (Berg et al., 2006; Bloomfield et al., 1984; Kovacs et al., 2007; Kraemer et al., 2003; Perry et al., 2004; Roetert et al., 1992; Roetert et al., 1995) . Arm flexion was measured isometric with a dynamometer and sitting on a chair (Bencke et al., 2002; Bloomfield et al., 1984) . Thigh flexion and leg extension were both measured by following the procedure developed by Clarke (1976) . The results of these measurements are shown in table 2 (see appendix). It was found that that grip strength increased as function of age and males scored higher on grip strength than females across all ages. Elite players scored higher than the sub-elite players on grip strength and arm flexion strength. For thigh flexion and leg extension strength, it was found that strength increases with age.
d) Power
The search for articles that measured power revealed seven articles. The power measurements used in earlier research are vertical counter movement jump, squat jump and the Wingate test (Bencke et al., 2002; Berg et al., 2006; Bloomfield et al., 1984; Kovacs et al., 2007; Kraemer et al., 2003; Roetert et al., 1992; Roetert et al., 1995) . Vertical counter movement jump is a jump in which the feet of the player are standing shoulder width apart and the player can only use his/her arms to jump as high as possible. The jump height in centimetres is the score (Bencke et al., 2002; Berg et al., 2006; Bloomfield et al., 1984; Kraemer et al., 2003; Roetert et al., 1992; Roetert et al., 1995) .. With the squat jump, the player is already standing in squat position and than jumps as high as possible (Bencke et al., 2002) . The Wingate test is performed on a cycle ergometer (Bencke et al., 2002; Kovacs et al., 2007; Kraemer et al., 2003) . The players have to pedal as fast as possible for 30 seconds while the corresponding power is calculated. The power of a players, is the number of watts per kilogram body weight that a person can pedal for 30 seconds.
The results of these articles are shown in table 3 (see appendix). The articles showed that, for the jump data, elite scored better than non-elite and that power increased with age. The males had higher power scores than the females. For the Wingate data, it was shown that the elite females scored lower than the non-elite females. For the males the elite males scored higher than the non-elite males.
d) Anaerobic muscular endurance
No articles were found about the development of anaerobic muscular endurance in young tennis players.
Aerobic component a) Aerobic muscular endurance
No articles were found about the development of aerobic muscular endurance in young tennis players.
b) Aerobic endurance
A total of 13 articles were found for aerobic endurance. Results show that the aerobic endurance development of young tennis players are mostly measured by VO2max, heart rate during testing, as well with a 1 ½ mile run (Armstrong and self assessed sexual maturity in Tanner stages. Soccer players reported to be less mature than swimmers and tennis players and more mature than gymnasts. Twenty-seven of the sixty-five soccer players were on average 13,7±0,9 years in Tanner stage 2 to 3. The average VO2-max was 55,7±3,7 ml/min/kg at stage 1 (age 13,1±0,7 yr) and 61,5 ± 4,9 at stage 5 (age 15,9±1,4 yr) (Baxter-Jones et al., 1993) . Aerobic power was found to be significantly related to pubertal development. The athletes in sports in which large physiques were necessary for performance (e.g., swimming, soccer and tennis) tended to be advanced in sexual maturation (Baxter-Jones et al., 1995) . Sproviero et al. (2002) studied the longitudinal effects of maturation on the physiology of 14 well trained adolescent soccer players. They were classified as elite and played at a professional Italian soccer club. The age at the first test was between 12,3±0,5 and 15,1±0,8 years, and at second test players were between 14,3±0,3 and 17,1±0,8 years. No control group was included. Besides the exclusion of goalkeepers no differences in playing position were mentioned. Sexual maturation was assessed using Tanner pubic hair stages. No comparison was made when it comes to the onset of maturation. The anthropometrical growth corresponded to the change in the level of maturation. Furthermore, the aerobic capacity in ml/kg/min showed a significant increase corresponding to the transition period from Tanner stage 2 to 3-4, e.g., 60,01±5,1 ml/kg/min and 67,3 ± 4,6 ml/kg/min respectively. The same relation was found for anaerobe muscle power. In the later Tanner stages (4 and 5) the increase was still significant for anaerobe muscle power but not for aerobe capacity.
The grow spurt is a well known phenomenon in adolescence. Philippaerts et al. (2006) investigated the relationship between peak height velocity and physical performance in a mixed-longitudinal study for 33 adolescent soccer players (13-16 yr). In addition to the included 33 players, 25 players were excluded because of reaching PHV before the beginning of the study suggesting early maturation. They had a chronological age of 12,12,6±0,5 years and a skeletal age of 13,5±1,2 years. The study included elite(6 training hours per week), sub-elite (4 training hours per week) and non-elite (3 training hours per week) without making reference of player positions or using a control group. Maturity was assessed with skeletal age (Tanner-Whitehouse) and PHV. The 33 players were selected from the Ghent Youth Soccer Project, Belgium, and had a mean age at PHV of 13,8±0,8 years. Age at Peak weight velocity was the same. Running speed attained maximal growth just before PHV, and maximal aerobic power reached maximal growth coinciding with PHV. During PHV the greatest gain was found in muscular strength, balance, speed of limb movement, trunk strength, upper-body muscular endurance, explosive strength and power. Trends of gain in muscular strength and power remain after peak height velocity. Segers et al. (2008) did a systematic research on running economy. They matched 6 early (CA: 14,3±0,6 yr) and 7 late maturing (CA: 14,4±0,5 yr) adolescent soccer players. The subjects were all participant in the previous mentioned mixed-longitudinal study: Ghent Youth Soccer Project. They practised at least 4,5 hours/week. There was no comparison with a control group or mentioning of player position differences. The skeletal age of the 13 participants was assessed using the Tanner-Whitehouse system. Early and late matures did not significantly differ in age but early maturing players were significantly taller, heaver, stronger and had a higher absolute VO2-max (3,84 ± 0,5 vs. 2,57 ± 0,4 l/min). However when compensated for body weight the difference in VO2-max is not significant (57,19 ±3,58 vs. 57,63 ± 5,58 ml/leanbodymass 1,058 /min). The study found no difference in running economy between early and late matures.
The objective of a cross-sectional study by Malina et al. (2004b) was to estimate the contribution of experience, body size and maturity status to variation in the functional capacity of 69 soccer players between 13,2 and 15,1 years. No control group was used to compare the soccer population to the non-soccer population. The elite players competed at the highest level in their age group in the Portuguese first division. Sexual maturation was attained using the PH stage method. Of these 69 players, 19 players were biological mature (PH stage 5) and 21 players were almost mature (PH stage 4). Furthermore, 45% of players 13,2 to 13,9 years of age and 64% 14,0 to 15,1 years of age were in PH stages 4 and 5. The distribution of stages of pubic hair suggested that they were advanced in maturation. When it comes to the position of the player, on average, midfielders scored highest on aerobic capacity but lowest in speed and power whereas forwards and defenders were quite similar in speed and power. While forwards were significantly older, 70% of the forwards and defenders was in pubic hair stage 4 or 5 which suggested that as a group they were in advance of midfielders in maturity status. When controlled for age, height and weight advanced maturation was associated with better aerobe resistance and anaerobe capacity and power. Stage of maturity and years of training in soccer accounted for 21% of the variance in aerobic capacity while weight and stage of maturity accounted for 50% of the variance in anaerobic sprinting capacity. The stage of maturity, together with height accounted for 41% of the variance in anaerobic power.
The physiological demands and activity pattern of a match have been mapped for different maturational stages by Strøyer et al. (2004) . Twenty-six adolescent players from the three most successful clubs in the Copenhagen area, Denmark, were recruited. Age, maturation, and the ranking of their team in the competition divided the participants in three groups, ten non-elite (12,2±0,7 yr) and nine elite players (12,6±0,6 yr) at the beginning of adolescence, and seven elite players (14,0±0,2) at the end of adolescence. No control group was used and no distinction was made in player positions. Maturation was estimated by measurement of testicular volume. No mentioning was made about timing of the onset of maturation in the groups, although reaching the end of maturational development at age 14 was considered early mature (Malina et al., 2004a) . The absolute VO2-max was not significantly different at the beginning of adolescence for the elite and nonelite. However VO2-max did increase with maturation for the elite towards the end of adolescence (2,47±2,8 vs. 3,59±4,4 l/min). When adjusted for body weight the difference was not significant (58,6±5,0 vs. 63,7±8,5 ml/kg/min). For elite players the maximum heart rate did not significantly change during adolescence but the rest heart rate was significantly lower for the older group (66,5±5,1 bpm vs. 57,1±3,7 bpm). The exercise level during match play and VO2-max tended to be higher for the midfielders/attackers compared to the defenders, with differences increasing with age. Maturation was found to have no significant effect on relative aerobic load and relative HR for elite players.
The aim of a longitudinal study by Hansen and Klausen (2002) was to evaluate the development in aerobic power in elite as well as non-elite Danish adolescent soccer players, and to relate it to maturation, haemoglobin and hematocrit levels. No control group was used or distinction in playing positions. The maturation of all forty-nine subjects (10 -16 yr) was assessed using the testosterone levels and testicular volume. The status of elite (21) and non-elite (28) were based on the ranking of their team in the highest level of competition. The elite players were significantly older and more mature. The advanced maturity is consistent when elite and non-elite were matched by chronological age suggesting earlier maturation in the elite group. Moreover, elite players had steeper increase in VO2-max and higher VO2-max values throughout the adolescent period, both absolute and when adjusted for weight. Furthermore, a relationship was found between maturation, haemoglobin concentrations as well as with the development of aerobic power. Cacciari et al. (1990) investigated the effects of soccer on anthropometrical and hormonal aspects of growth. The 399 Italian boys who participated in this cross-sectional study consisted of two groups. 175 Participants played competitive soccer (4-14 hours/week) and the control group of 224 participants had never performed regular sporting activities. No mentioning was made of players' position. The participants were classified as pre-pubertal (testicular volume lower than 2,5 ml) or pubertal (age 10-16). For estimating maturation skeletal age, PH and testicular volume were used. The football players were significantly more mature then the controls in all three methods( SA (yr): 12,57±1,41 vs. 13,21±1,97; PH stage: 2,39±1,17 vs.
2,97±1,50; Testicular volume (ml): 8,19±5,42 vs. 11,23±6,87) . Hormonal levels (Cortisol, testosterone and DHEA-S) were significantly higher in football players compared to controls and correlated positive with all somatic growth indicators (e.g., weight and height).
To examine the development of muscle strength in relation to training and testosterone in adolescence, Hansen et al. (1999b) did a longitudinal study on 98 Danish adolescent soccer players (11-14 yr) of which 48 were elite. Elite and non-elite was classified in the same way as the studies by Hansen et al. (1999a) , Hansen and Klausen (2002) and Strøyer et al. (2004) . No control group was used nor were playing positions included. Once again, elite players were older, taller, stronger and more mature compared to nonelite players; even when adjusted for chronological age. No regard was given to the onset of maturation. Elite and non-elite players had a similar increase in testosterone levels across adolescence with elite players scoring consistently higher on aerobe capacity. Furthermore, testosterone had a positive relationship with strength development.
c) Studies on psychological predictors
The cross-sectional studies by Malina et al. (2005) and Malina et al. (2007) , were both on sport specific skill characteristics in adolescent soccer players aged 13,2-15,1 years. Both studies, together with the study by Malina et al. (2004b) , used the same sample of 69 adolescent soccer players. The subjects were elite and played at the highest level in the Portuguese division. No control group was included in the studies. Stage of pubic hair was used to asses the maturity status. The onset of maturation was reported earlier in this review in the study by Malina et al. (2004b) .
The aim of the study done by Malina et al. (2005) was to estimate the contribution of experience, body size and maturity status to the variation in sport specific skills. There was considerable variation in the scores of the skill tests, but none of the scores grouped by player positions were significant. Although there was a trend of better scores on the skill test for increasing maturity status, it was only significant for the dribbling speed test. This significant result persisted when age, height and body mass were used as covariates. The stage of maturity and years of training accounted for 13 % of the variance in the ball control test with the body. Maturity, height, and height*body mass interaction accounted for 14 % of the variance in ball control test with the head. Age and maturity stage accounted for 21 % of the variance in the test requiring dribbling speed. Even though the contributions were small, the results suggested that advanced biological maturity status was associated with better performance on four skill tests.
The second study, done by Malina et al. (2007) described the characteristics of adolescent soccer players grouped by skill level. A total of 12 of 14 players in the highest skill quintile and 11 of the 14 players in the high skill quintile were in PH stages 4 or 5. Although the highest quintile was on average half a year older then the lowest the trend suggested that advanced maturity status was coherent with high skill scores. All skill quintile were equally represented in defenders and midfielders. The forwards were centred around the middle three quintiles. Furthermore, maturity (positive) and height (negative) together accounted for 21 % of the variance in the combined skill score.
d) Studies on sociological predictors
Cumming et al. (2006) examined, cross-sectional, the relationship between maturity status, Body Mass Index, age and perception of autonomy support in 70 north-American participants of which 43 were male (9,0 -14,8 yr) . No distinction was made in position on the field nor was a control group included. The mean number of years participants competed in recreational soccer was 5,1 ± 1,9 yr. Maturity status was assessed by a participants' predicted adult stature. The players were classified as advanced in maturity status. Maturity status significantly predicted 18% of the variance in the autonomy support from the coach. All other variables were found not to be significant.
e) Studies with a multidisciplinary approach
Talent research in soccer should take on a multidisciplinary approach as discussed earlier in the results. A study by Vaeyens et al. (2006) assessed anthropometry, functional capacity, and sport specific skills as well as maturity status of elite, sub-elite and non-elite players. Participants were grouped according to playing level: Elite (first or second division); sub-elite (third or fourth division), and non-elite (regional division). No control group was included. A mixed-longitudinal sample of 232 Belgium players was tested annually over 5 consecutive years. Participants (12-16 yr) were enrolled in the earlier mentioned Ghent Youth Soccer Project and were grouped in one year chronological age categories. Furthermore, goalkeepers were excluded, limiting the analyses to defenders, midfielders and forwards. Skeletal age was assessed with the Tanner-Whitehouse method. Although there was no mentioning of the onset of maturation the results showed that maturity affected anthropometry in all age groups. Maturation also significantly affected strength, power and flexibility in de under 14 and under 15 players. Additionally, maturation affected sprint speed and cardio respiratory endurance in the under 15 and 16 age group. Sport specific skill was only significantly affected in the under 14 group.
DISCUSSIO N
The aim of this literature based review was to asses the effects of maturation on potential predictors of talent in the soccer population within a multidisciplinary approach. In total 16 studies met the criteria and have been reviewed. Two studies were specifically designed to measure the effects of maturation on physical predictors, nevertheless physical aspects and maturation were also discussed in other studies. Ten of the sixteen reviewed studies were on the effects of maturation on physiological predictors, two concerned the maturational effects on psychological and cognitive skills and only one the effect on sociological predictors. However, there is an overlap in the last three mentioned studies. Finally, one study was discussed with regard to a multidisciplinary approach and maturation effects in soccer. As can be seen in table 1, some of the studies used either the same participants or are a selection of the larger coordinated study. Accordingly, some caution is needed with the interpretation of the results.
Although research suggests that the physical characteristics of young players are related to performance, many of the physical qualities that distinct elite from sub-elite may not be noticeable until full adulthood is reached (Williams et al, 2000b) . Research by Cacciare et al. (1990) suggests that soccer does not have a significant influence on an individual's definitive physical development, established genetically. Young athletes, as soccer players, grow in a similar manner as non-athletes and much of the variation in body size is associated with the variation in the rate of maturation (Malina et al., 2004a) . However, soccer might affect the onset of adolescence (Cacciari et al., 1990) . Philippaerts et al. (2006) reported a main gain in height, or grow spurt, or Peak Height Velocity (PHV) in the elite soccer population at age 13,8 ± 0,8 Years. The age of Peak Weight Velocity (PWV) was found to be identical. However, twenty-five participants were not included in this research because they had already reached PHV and had a SA more than one year ahead of CA, suggesting early maturation. Research in the general population reported PHV to occur at age 14.1 ± 0.9 years (Beunen et al., 2000) . Although the age at which PHV is reached in soccer is not far from that of the normal population, the trend is towards early maturation in soccer. Running speed attains maximal growth just before PHV, and maximal aerobic power reaches maximal growth coinciding with PHV. During PHV the greatest gain was found in muscular strength, balance, speed of limb movement, trunk strength, upperbody muscular endurance, explosive strength, and power (Naughton et al., 2000; Philippaerts et al., 2006) . This is most probably related to the spurt in muscle mass during adolescence that occurs shortly after PHV. Trends of gain in muscular strength and power remain after PHV and might also reflect an influence of the training effect (Naughton et al., 2000; Philippaerts et al., 2006; Yague et al., 1998) . The maximum gain in power in the adolescent elite soccer population lies at PHV whereas in the general adolescent population the maximum gain in power is closer to PWV. The small differences might lie in the overlapping of PHV and PWV in elite adolescent soccer players rather than PWV following PHV as is the case in non-athletes (Geithner et al., 2004; Malina et al., 2004a) .
Regarding the positions of the players on the field, forwards and defenders tend to be more advanced in sexual maturation than midfielders. In the ages 14 through 16, Malina (2004) found an over representation of the later adolescent stages PH 4 and PH 5 in forwards and defenders. This is in contrast to midfielders in which all five stages were equally represented. Forwards and defenders are reported to be advanced in skeletal age compared to chronological age by 1,2±0,4 years and 1,0±0,4 years respectively. Midfielders were, on average, advanced in skeletal age by 0,5±0,5 years (Malina et al., 2004b; Malina et al., 2000) . Malina et al. (2004b) reported that midfielders score highest on aerobic resistance but lowest in speed and power. Forwards scored slightly higher in speed and power compared to defenders, but scored lowest on aerobic resistance. When aerobic capacity, speed and power are viewed by pubic hair stages they increased with maturation. The trends were most noticeable in aerobic capacity and speed and to a lesser extent in power. Furthermore, it is suggested that this age and maturity associated variation might reflect the specific size demands of different playing positions (Malina et al., 2000; Malina et al., 2004b) .
As with the normal population, the physiological capacity in the elite adolescent soccer population increases with biological and chronological age (Hansen et al., 2002; Malina et al., 2007b; Strøyer et al., 2004) . A progressive increase in absolute aerobic power through the pre-mid-and late adolescent years is confirmed by several studies (Naughton et al., 2000; 1025; Malina et al., 2007b; Malina et al., 2004b; Mota et al., 2002) . When considering the known difference in aerobic capacity between the trained and the untrained population, young elite soccer players show higher absolute aerobic capacity values compared to the normal population on the later maturational stages (Baxter-Jones et al., 1993) . There seems to be almost no difference in VO2-max between the non-elite and the elite players in the beginning of adolescence (Hansen et al., 2002; Strøyer et al., 2004) . However when comparing elite and non-elite adolescent soccer players, elite players seem to have higher and steeper increase in VO2-max values compared to non-elite players (Hansen et al., 2002) . Furthermore, it has been suggested that the degree of maturation influences VO2-max through its close association with weight, muscle mass and haemoglobin concentrations together with an increasing influence of the training effect (Armstrong et al., 2001a; Hansen et al., 2002) . In general, growth in aerobic power was found significantly related to physical growth (age, height, and weight) and to pubertal development (Baxter-Jones et al., 1993; Mota et al., 2002; Naughton et al., 2000) .
Although many studies have come to the conclusion that the VO2 consumption and thus aerobe capacity was affected by the increase in body weight during maturation, there is no agreement to what extent absolute VO2-max consumption should be corrected for body weight during maturation. Italian research found that VO2-max increases with biological maturation after compensating for body mass (Sproviero et al., 2002) . Soccer players at age 12,3±0,5 in Tanner stages 1&2 increased significantly in VO2-max when reaching age 14,3±0,3 in Tanner stages 3&4 (60,01±5,1 vs. 67,3±4,6 ml/kg/min). This is confirmed by results in Denmark. Elite adolescent players did increase significantly in absolute VO2-max within the same age range as in the Italian study (2,47±2,8 vs. 3,59±4,4 l/min) but although a trend can be seen in the increase in VO2-max when compensated for body weight, it was not significant (58,6±5,0 vs. 63,7±8,5 ml/kg/min) (Strøyer et al., 2004) . When comparing early and late matures within one age group Armstrong et al. (1999) and Segers et al. (2008) found that the difference in the VO2 consumption is not dependent on maturation when it is compensated for body weight. This is in accordance with research done in the Ghent Youth Soccer Project. The differences in absolute VO2 at age 14 is significant between early and late matures (3,84 ± 0,5 vs. 2,57 ± 0,4 l/min) but not when compensated for body weight (57,19 ±3,58 vs. 57,63 ± 5,58 ml/leanbodymass 1,058 /min). These inconsistencies might be the result of the way of scaling VO2-max and body weight. This is either done by calculating VO2 consumption per kg body weight or by using an allometric approach by calculating VO2 per kg body weight multiplied by a scaling factor (Armstrong et al., 1999; Segers et al., 2008) . Moreover, not all studies use the same calculations, for example body weight in lean body mass or in total body weight. Maturation alters the effects of body size and this should be taken into account when interpreting the results of physical performance tests (Armstrong et al., 1999; Nedeljkovic et al., 2007) .
A matter closely associated with aerobic capacity, and therefore also important in soccer, is running technique. Although it is suggested that running economy is influenced by maturation, research shows otherwise. A study among Belgian boys shows that maturation seems to have no effect on running economy in elite adolescent soccer players (Segers et al., 2008) . When early and late matures were compared, the cardiovascular capacity was relatively the same when adjusted for lean body mass and cannot be the cause for lack of difference in running economy (Philippaerts et al., 2006; Segers et al., 2008) . It is suggested that while absolute stride length between early and late matures was the same and late matures have shorter legs, a relatively larger stride length enables less mature players to run with the same running economy (Segers et al., 2008) . There seem to be no significant differences within an elite soccer population but their might be a difference between elite and non-elite adolescent players. Although Danish pre-pubertal and pubertal elite players of age 12 showed relatively better values when it comes to running economy and VO2-max compared to their non-elite peers the differences were not statistically significant (Strøyer et al., 2004) . In general it can be concluded that maturation facilitates an increase in absolute aerobe capacity, to what extent this increase is necessary, or caused by a larger physique remains a matter of discussion. Fact is that it enables a player to perform at a higher level (Armstrong et al., 1999; Naughton et al., 2000) .
An average child has about 30% of the anaerobic power of a 20-year adult (Van Praagh et al., 2002) . However elite adolescent soccer players exhibit higher peak anaerobic power outputs during all adolescent stages than their sedentary peers, in particular in the stages 3 to 5 (Vaeyens et al., 2006) . This difference is most likely caused by the training effect. The maximal muscle power is related to cross-section of the muscles involved in the exercise (Van Praagh et al., 2002) . But even when scanned for body dimensions like relative strength and maximal oxygen uptake, early matures seem to have an advantage over late matures (Segers et al., 2008) . When anaerobic power is expressed relative to body weight it becomes apparent that it increases most in the 2 nd , 3 rd and 4 th pubic stage (Sproviero et al., 2002) . This is in agreement with research among adolescent soccer players 13-15 years of age. Sexual maturation significantly contributed to the explained variance on anaerobic capacity (e.g. sprint and vertical jump ability) (Malina et al., 2004b) . In research by Hansen (1999b) the development of isometric strength and performance in broad jump was related body size but also to changes in serum testosterone concentrations, indicating that testosterone is important for development of strength in young boys. However, elite players were stronger than non-elite players independent of testosterone concentration, also with correction for body size, indicating that other factors associated with being elite also effect the development of strength. Values of testosterone levels are higher for pubertal and lower for pre-pubertal soccer players than the general population. Research concluded that testosterone was important in strength development for boys (Hansen et al., 1999b) . It is assumed that the higher values in adolescent subjects were justified by them being more sexually developed than the controls, while in pre-pubertal subjects the effects of the intensity of training prevailed, causing a decrease in plasma testosterone, as in adult athletes (Cacciari et al., 1990) . Thus it seems like the difference in power is mostly caused by the training effect but maturation plays a fundamental role in the onset of development and trainability of anaerobic power and capacity ( Armstrong et al., 2001b; Hansen et al., 1999b; Naughton et al., 2000) .
CHAPTER 14: THE CHALLENGES FOR YOUTH COACHES IN YOUTH SPORTS

Carlos Eduardo Gonçalves António Figueiredo Manuel Coelho e Silva
The importance of the coach in all aspects of sport practice has been unanimously highlighted and his activity frequently studied in the last few decades. Updates and adjustments to the theoretical approaches used are, however, a testimony to the conceptual and methodological difficulties raised at the academic level and the persisting uncertainties about the scope, content personal and professional qualities, learning pathways and professional status still associated with the practice of coaching.
Historically, in its pedagogical aspect, the study of human intervention in the context of interaction with other human beings has never been peaceful. The search for objectivity and rationality, necessary condition and fundament for a detachment that would allow a technological framework for the transmission of knowledge, was and still is a main concern of investigation. The progressive autonomy attained by disciplines comprised in sport science (biology, psychology, sociology, biomechanics) only stressed the issue furthermore, on account of bringing along into the sport system consolidated methods from their subjects of origin. The epistemological storm of the last decades left its marks on pedagogy and the "war of sciences" (Santos, 2005) keeps alight on a field that, only in appearance, shows up as secondary.
Here the concern with the public well-being is the guiding principle: the investigation is born from the desire for an objective usefulness (Tillion, 2009 ). In order to be able to discourse on the subject of the human sciences, erudition is, by itself, not enough, and the experience lived is the basic substrate on which the knowledge relative to our species is grounded: the events lived are key to the ones observed. With the so called exact sciences, when a researcher observes a phenomenon, it is possible to make the distinction between the observer, the instrument and the object. With the human sciences, observer, instrument and object are separated by vague boundaries and the experiments are customarily biased. There is a fundamental empathy between the observer and the observed, companion of the slow pace at which the knowledge is assimilated. A significative scientific efficiency can only be born from a rigourous alternation between action and research. More than the publishing of scientific articles, it is more important to perfect actions, sometimes minor, that lend themselves better to influence active communities.
Upon accepting that coaching children and youths is an act of education and that sport contributes to the development of the autonomous individual character, the study of the coach as a pedagogical agent is reinstated with interest, assuming the affirmative perspective of the search for a usefulness of the scientific knowledge (Schmidt-Millard, 2003) . Whilst in high performance sport the specialization and focus on results and the existence of multi-disciplinary technical teams allow the coach to concentrate in the questions that favour performance, in the context of children and youth sport being a coach is beyond the mere organization and management of training sessions and competition supervision. Bronfenbrenner's (1999) bio-ecological model of development points out that the quality of interactions between the participants and the coach (among other subjects) is determinant for the success of the sportive experience conveying to the coach multiple and complex responsibilities.
Recent research in the topic has been focusing around three main areas: a) the contents of the coach's knowledge; b) the instruction and education of the coach; c) intervention upon the coach's practices.
Only recently has the theoretical and practical wealthiness of the accumulated research in the areas mentioned been recognised as "useful scientific knowledge", assuming a multi-and inter-disciplinary character and overflowing from the psychological and sociological research unto the pedagogical field where the development of children and youth coaching has always taken place. Despite the weight of practical results that truthfully influence the coaching practice, we support Harwood's (2008) statement that future research on the topic should be accompanied by the pursuit of a greater objectivity on the instruments measuring the behaviour of the coach.
The development of the coach cannot be seen as the mere accumulation of knowledge or empirical experience but rather, as a process of conceptual, cognitive and affective changes. The coach's route from noviciate to seniority is seldom continuous. Indeed, while analysing the way in which the best youth coaches face their role, Gilbert and Trudel (2004) , point out the fact that many of them associate the content of their intervention with the competitive level attained, emphasizing the issues related to specific preparation according to the increase of their athletes specialization.
In face of the current knowledge imprecision and debility of the theoretical framework some authors (Jones, 2006; Mclaren, 2007) , in pursuit of a post-structuralist re-conceptualisation and of modern critical thought, point out in recent literature the frailties of the coach's activity, when taken as a professional occupation, and clearly place it in the field of pedagogy demanding it to be theoretically located and analysed in that context. Although departing from a different point, Araújo (2009) argues that many intervention programs in sport pedagogy are based on "no theoretical framework" with consequences to the analysis and interpretation of the data. Furthermore, the same author blames the lack of correspondence between theory and practice.
The epistemological hazards when approaching the theme are important. First, due to the irreducibility of the individualism of the coach's activity, influenced by a sportive and living biography (Feltz, Hepler, Roman, & Paiement, 2009; Ramos, Nascimento, & Graça, 2009 ). Second, due to the wide ecological variability in which coaches, athletes, families and sport agents interact in different social, economical, geographical and organizational contexts. Third, due to the complexity of the tasks, never repetitive, because resulting from human relationships.
Against this background, any epistemological and theoretical approach anchored in the positivist paradigm wishing to quantify and generalize the research, lack a solid foundation. Although refusing the narrow and mystifying classification of post-modern, the challenge posed to positivism assumes the complexity of social life and the ever changing role of the several subjects in interaction, along with all their intentions, beliefs and hesitations. It is not a question of proving our theories and models exact, but instead a search to interpret reality, taking the circumstances, existing structures and the power of the human agency (Toulmin, 2003) into account. The scientific knowledge resulting from this human agency cannot be reduced to a value-free cognitive dimension, being as it is historically and ecologically immersed. Because these epistemological and ethical choices are the ones determining the research design and the methodological choices that legitimate the knowledge about the reality.
There seems to be a consensus among coaches in that they value more their own daily experiences as a source of learning than organized curricular instruction. Seemingly there is no reliable evidence on the effect of training programs on their behaviour and the responsibility of the competent teaching institutions ends with the issue of a certification. More than putting together a plan of formal education/training, the interactions between learners/athletes and professors/coaches, designated by Wikeley and Bullock (2006) , are the more capable ones, the ones that make up the basis of the learning relationship and the ones that posses the potential to transform the involvement of children and youths in sport into positive experiences with lifelong impact.
However, edification through practice has for the coach the cost of always being individual and predominantly solitary. For the young coach this process can be a source of doubt, tension or even frustration. Because even if the several available coaching training curricula, from public or private responsibility, brought an effective dissemination of the scientific knowledge of training, notoriously raising the level of specific preparation of the coaches, these still perceive the daily practice as the best route to attain proficiency in pedagogy and communication, cornerstones of the quality of the relationship with the athletes (Harwood, 2008; Cassidy, Potrac & McKenzie, 2006) . In face of this problem, the potential contained in the concept of Coaches' Community of Practice seems to offer a good perspective of development (Culver & Trudel, 2006) .
The fact that many coaches seem to prefer to share experiences and knowledge with coaches outside their clubs or leagues is a severe limitation for cooperative work. However, recent interventional studies (Harwood , 2008; Culver & Trudel, 2006) proved that the situation can be reversed if the coaches believe in the relevance of the benefits, participate in the decision process, and time is available to assess the changes in behavior. These studies also showed that the will to cooperate and to share their weaknesses in front of colleagues must come from inside the organization and rarely works with the help of outside specialists. The role of the head coach as a "more capable one " among equals is crucial in bringing together the other members of the coaching staff.
Thus, this initiation of the coach in the tradition and culture of his community can be fostered by a process of mentoring, led by a coach with a higher level of experience and expertise. Many coaches recognize that during their career they have gone through an informal but important process of mentoring. The problem is that this vital personal interaction results most of the time from hazardous circumstances. The inclusion of deliberate mentoring in a self-regulated Community of Practice should be able to provide the quality and stability required by the personal and professional growth of a young coach.
Because the really meaning of professional expertise cannot be reduced to a succession of years on the job. Coaching expertise is a construction of knowledge built through specific and social practice and learned through formal and informal sources (Gilbert & Trudel 2004) . Therefore, it seems that much of the young coach's new or restructured knowledge emerges from the context of practice where he/she interacts with athletes, families, other coaches, and the traditions and culture of the organization (Ramos, Nascimento & Graça, 2009) . It means that road to coaches' expertise is strongly contextualized and one the key factors for the success of this personal and social experience is given by the community of practice and the quality of the mentor(s).
The blend of formal coach education with the participation in a community of practice provides the young coach with important theoretical and practical tools to deal with the challenges of youth sport. However, the heavy influence of context demands a deep capacity of reflection about the conditions of daily practice and ecological environment. Only the reflective thinking allows the coach to transfer his/her experience to similar situations. Having in mind the conflict experienced by youth coaches between the search for victories and the well being of participants, only a reflective attitude about practice within a caring community of coaches enables the novice to transform subjective experience in the objective reality of practice (Žižek, 2008) .
The study of the effects of the ecology of practice on coaches' learning and insertion in the sport culture at various levels is a promising field of research. The theoretical frameworks described by Araújo and Davis (2009) or Krebs (2009) provide interesting possibilities to understand how different organizations and different cultures are more favourable or detrimental to the personal or professional growth of young coaches.
The truth is that coaches exist and develop themselves in function of sport results. What is the meaning of those results is a major question that can be a factor of tension and conflict for youth coaches. The current shift in the social perspective on sport, in favour of an instrumental understanding of participation, viewed as a way to a more active and healthy lifestyle, is an additional pressure on the coaches. The contradiction between sport specific results, consequence of the normal sport activity, based on a typical training ethic, and the expectations of the youngsters and their families, leads to frustration, the coaches blaming the lack of enthusiasm and compromise of the new generations. The cooperative reflection within a positive community of coaches associated to expert mentoring, would certainly help the novices to act in a non-routine, changing environment. This important problematic issue leads us again to the beginning of this chapter. Being a (youth) coach means to be a pedagogical agent in a very specific context. Coaches'education is a field of study where very little has been done to improve the quality of training and its assessment. If we agree that youth coaches education programs must include the integration in communities of practice with positive environments and that expert mentors play important roles in the professional growth of the novices, than sport organizations must deal with the topic in a serious manner. Until now, intervention studies, sometimes with excellent results, have been carried in episodic way. Longitudinal designs are needed to assess the effects of organized interventions, mentoring programs, and coaches' satisfaction and dropout. If coaches' quality is vital for youth sport, than efforts are needed to help young youth coaches to become experts to help young athletes to experience sport as a part of their personal development.
